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DETAILED ACTION 
Election/Restrictions 



,. App ,ica„t-selec„on^^ 

acknowledged Claims 11-14 and 19 have been cancelled. 

Specification 

2 ue title of the invention is no. descriptive. A new title ,s reo.ui.ed that is clearly 
"METHOD FOR MACHINING CERAMIC GREEN SHEET". 

Claim Rejections - 35 USC §112 
3 The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

t0 particular, point out and distinct, claim the subject matter which applicant regards as the 

.definite. The term "high" is no, defined by the claim, the specification does no, prov.de a 
stand ,d for alining the requisite degree, and one of ordinary *U in the art would not be 
reasonably apprised of the scope of me invention. 



Page 3 

Application/Control Number. 09/539,691 
Art Unit: 1732 



Claim Rejections - 35 USC § 102 

Ufrtf^siISC 102 that form the 
5 T.efoUowinaisacuotationoftt.eappropriateparagraphsofSSU.S.C. 

ApersonshaUbeen.i.M.oapa.e".™^- t d or descried in a printed pub.i^tio in tt.is 

or a foreign country, before tneinvc wion country or in public use or on 

has fulfilled the requ.rements of paragraph w , 
thereof by the applicant for patent. 

„ to 35 USC 102(e) by the American inventors Protection Act of 1999 
The changes made to 35 U.b.u. iua ) j 

„„, . . ,« . . — * - -— - - 7 

6 . Claim 18 is rejected under 35 U.S.U ; 
m c p at ent No. 5,362,940). 

• -•"7:; 

i /"n online a laser beam (i) 
nent (12) (col 3, line 30) including, providing a laser (2), passmg 
component (12) (col. .^.^ ^ 

,„ /o\ t0 form a plurality of beams (see figure ; 
through a diffraction grating (8) to torm a P 

nPn t (12) to simultaneously process said plurality of holes 
plurality of beams onto said component (12) 

(col. 6, lines 27-30) at a variety of locations. 
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7 . Cairns .-4, 9-10, .5 and 18 are rejected under 35 U.S.C. 102(e) as being anticipated by 

Yamamoto et al. (US Patent No. 6,172,330 Bl). 

Regarding Cairns .. !5 and ,8, Yamamoto e, a,. ('330) teach the c.aimed process of 
Shining a plurahty of hoies in a green ceramic component (i0) inciuding, providing a laser 
(2) passing a iaser beam (L) through a diffraction grating (1 S) to form a plurality of beams and 
bating the p.urahty of beams onto said component (12) to simultaneously process satd 

..form size and shape for ai. holes (col. 6, Hne 64 through cof 7. line 6, Since diffraction 
occurs when a Hgh. wave (laser beam) passes through an aperture (hole,, i, is submitted that a 
plate with holes (mask) forms a diffraction grating system. 

In regard to Cairns 2-3, Yamamoto al C330) teach moving the ceramic green sheet 

Specify regardmg clam, 4 and 9, Yamamoto * al. 0330) teach a pulsed C0 2 laser 
system (col. 4, line 61 and col. 5, line 44). 

through col. 5, line 1). 

Claim Rejections - 35 USC § 103 

n „f is USC 103(a) which forms the basis for all 
8 . The following is a quotation of 35 U.b.L,. w>w 

obviousness rejections set forth in this Office action: 

araasssssasaas 81 
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manner in which the invention was made. 
9 Claims 1, 4, 8 and 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
MacDonald « al (US Patent No. 5,362, 940) in view of Anderson (US Patent No. 3,770,529), 
Sounders (US Patent. 3,742,182) or Yamamoto * al (US Patent No. 6,172,330 Bl). 

MacDonald al ('940) teach ft. basic claimed process of machming a plurality ofho.es 
in a ceramic circuit component (12) (col. 2, lines 50-52 and col. 3, line 30) including, providing 

(see Figure 1) and irradiating the plurality of beams onto said component (12) to simultaneously 
process said plurality of holes (col. 6, lines 27-30) at a variety of locations. Further, it should be 
noted that since the invention of MacDonaU, e, al C940) teaches a method of reducing laser 
intensity non-uniformities (col. 2, Hues 53-55), it is submitted that the resulting holes have a 

uniform size and shape. 

Regarding claims 1 and 15-16, although MacDonald e, al C940) teach a ceramic 
(alumina) component, MacDonald e, al C 940) do no, teach laser machining a "green" ceramic 
sh ee.. Anderson ("529) (col. 3, Ime 62 through col. 4, line 27), Saunders C ,82) (see Abstract) 
and Yamamoto e, al (<330) (see Abstract) teach laser machining a green ceramic sheet. 

green ceramic shee, as taught by Anderson ('529), Saunders ('182) or Yamamoto C330) in 
d, pr„cessofMacDonaUW.C940) because, Anderson (,529), Saunders (,82, or Yamamoto 
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C330) specifically teach laser— ngo faW — sheet for elec^nic circuit 

boards as used in the process of MacDonald el al C940). 

InKg a t dtoclain,4,MacDona.d £ , O /.C940)teachapu.sedlaser(c O 1.2,U„es45^). 

Specif.ca.ly regarding claim 8, MacDonald e, al C940) teach that diffraction grating is 

light. 

Specify regarding claim ,6, MacDonald e, al ('940) teach forming holes havmg a 
diameter of 12.5 microns (col. 4, lines 65-68). 

10 Claims 2-3 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentabie over 
MacDonaid - al (US Paten, No. 5,362, 940) in view of Vamamoto - al (US Patent No. 
6,172,330 Bl). 

Regarding claims 2 and 3, MacDonald ('940) do no. teach moving the ceram.c 
gree »shee,Vamamoto £la /.C330),each m ovin g .he ceramic green sheet (10) in order tomove 

hav eheen obvious for one of ordinary skill in me an to have moved the ceramic green sheet as 
augh tb y Vamamoto eIa U'330)in*eprocessofMacDo n ald^/.C940),becauseVamamoto 

e , a , (,30) specifically teaches that by moving the ceramic .reen sheet the beam spot moves 
frora one irradiafion re g ion to another, hence increasin g productivity and reducing production 

costs. 

Inreg ard,o claim ,0, MacDonald e, „/. C940) do no, teach a carrier film. Yamamoto e, 
a , C 330),eacharesi»car ri erf,lm(,2)(eol.4,,ine68throu g hco,5,,ine 1 ).Wore,itwou,d 
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have been obvious for one of ordinary skill in «he art «o have provided a resin carrier fum as 

„ a , C330) specifically teaches 4a, such a resin earner fum is needed as a support for the 
ceramic green sheet during laser processing (col. 8, lines 40-43). 

, , Claim 17 is rejected under 35 U.S.C, 103(a) as being unpatentable over MacDonald « al. 
(US Patent No. 5,362, 940) in view of Yamamoto * al (US Patent No. 6,172,330 Bl) and in 
further view of JP 02-766173 B2. 

as described above. 

Regarding claim 17, MacDonald e, al (<940) in view of Yamamoto e, al C330) do not 
te ach a laser machining process 4a. does not drill a hoie through the resin carrier fun, JP 02- 

carrier film including, optimizing the laser pulse width such that the resulting hole does not 
ex tend through the carrier film. Therefore, it would have been obvious for one of ordinary skill 
inth eartto have optimized the laser pulse width as taught by JP 02-766,73 B2 in the process of 
MacDonald e, al ,'940) in view of Yamamoto al (<330) , because JP 02-766173 B2 

^ hole extending through the carrier fum, hence reducing costs, waste by having a reusable 



carrier film. 
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■ , H-rlSUSC 103(a) as bemg unpatentable over Yamamoto^l. 
U. Claim 17 is rejected under 35 U.S.C. limaj 

(US Patent No. 6,172,330 Bl) in view of JP 02-766.73 B2. 

Vamamo, O « a /.C330) teach the basic Caimed process as described above. 

pulse ^ such that the resultmg hole does not .tend through the carrier f „m. Wore tt 

wi dth as »ughtbv,P 02-766,73 B2mthe process of Ya— e, C330) , because » 2 
766173 B2 specificallv teaches that such a procedure forms holes in a green ceramtc she* 

having a reusable carrier film. 

13 Cl,m6isre j ectedunder35U,.C. ,3 ( a, as being unpatentable over MacDonald - * 
(U SPatcntNo,,362, 9 4 0 ) invie W ofVamam„to. a ,(USPatc n tNo.6, 1 72,330 BOandm 

^erviewofFunami^/.OJSPatentNo. 5,055,653). 

M acDon,d..C9,0)teacht h ebas i cc,a i medprocessofmach i nmgap te ai,t y ofho te 
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int e»sitv non-uniformities (co.. , - 33-55), * * — that the resuHing ho,es - a 

/•n /™i i lines 1-15} It is submitted that a 
reflectors (43) and (44) to scan the .aser beam (3) (col. 3, hnes 15) 

galvano-scan mirror is a reflector. 

Reg ardin g ciaim 6, aithough MacDonaid , * C940) teach a ceramic (—) 

e,ec,roniccircuit b oardsasusedi n «heprocessofMacDona,d e , a; .C940). 

Further regarding claim 6, MacDonaid < * C940) in view of Yamamoto e, al ( 330) 
d0 no t tea. conversing ienses for indWiduaUv convert the piurai iaser beams. Funami - 

, t would have been obvtous for one of ordma, « -n the ar, to have provided c„ g 

^^^^^^'^^^ 

te process of MacOonaid , a, (,40) in view of V— o , , C330) because, Punam, e, 

macmnmgspo^henceob.iningho.eshavingauniform size and shape. 
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, a « ii«?f 103(a) as being unpatentable over 
14 Claims 5 and 7 are rejected under 35 U.S.C. 103(a) 

M ^ 162 940") in view of Yamamoto et al. (US Patent No. 
MacDonald et al (US Patent No. 5,362, 940) 

■ , „/ n N Patent No 5,055,653) and White, Jr. (US 
6,172,330 Bl) and in further view of Funami et al. (US Patent No. 

Patent No. 5,367,143). 

^c— ^ .(.aXco..,- 50-52 andeC.Hne *H— * 

,j * ; ^Q4m teaches a method of reducing laser 
noted that since the invention of MacDonald et al ( 940) teaches 

■■.19 lines 53-55) it is submitted that the resulting holes have a 
intensity non-uniformities (col. 2, lines 53 

uniform size and shape. 

parting Cain, 5, M MaeDona.d - - ('940) ..oh a ce^ic (— ) 
- - CO d o no, t eacn Laser g * "green" ~ 

e 1 ec tt on i cc ire u i tboa rd sasuseai„thep ro cessofMaoDo„a W . a( .C940). 

Furth er ^ Cm 5, MacDonaia - * C940, in view of V— - * ( 330) 
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using a convergent lenses (11) (see Figure 9 and col. 6, line 65 through col. 7, line 4). Therefore, 

m e process of MacDonald e, * ('940) in view of Yamamoto e, al ('330) because, Funami e, 
aiC 653) specifically teaches that such lenses provide e,ual laser energy densities a, One 
m achining spots, hence obtaining holes having a uniform size and shape. 

Further regarding claim 5, MacDonald e, al. C940) in view of Yamamoto e< ai C 330) 
and in further view of Funami *0«53) do no, teach reflecting a plurality of laser beams. 

beam into a p.urality of beams (4) and reflecting said plurality of laser beams (4) off a mirror 
onto the part to be machined (see Figure 1 and col. 4, lines 23-34). Since White, *. 0143) 
.caches any reflecting type of mirror (col. 4, lines 30-33), it is submitted mat White, Jr. C 143) 

impingingthepartto be machined as. ught by White, J, C 43) in me process of MacDonald . 
d C9 40)inviewof Yamamoto^. ('330) and in furmer view of Funami. ^.('653), because 

of the component (col. 3, lines 48-55). 
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In regald to Cain, 7, MacDonaid * * C940) do no, teach moving the ceramic green 
sheet Vamamoto - * C330) teach moving the ceramic green sheet (,0) in order to move the 
, another (col. 5, lines 50-65). Therefore, it would have 



beam spot from one irradiation region to i 
beenobvious for oneof ordinary sxil! in the art to have moved the ceramic green sheet as .ugh, 
bvVamamo,o*, a /. C330) Reprocess of MacDonald, fl /. C 940) .because Vamamo,oe, 0 /. 



one 



15 . m priorar,madeofrecordandno,reliedu P oniscon S idered P er,inentto a pplican,, 
disclosure. 

16 My in q uiry concerning mis communication or earlier communications from <he 
examiner should be directed to Stefan Staicovici, Ph.D. whose telephone number is (703) 305- 
0W . The examiner can norm,, he reached on Monday-Friday B:00 AM to 5:30 PM and 

alternate Fridays off. ? 

If att empts to reach the examiner by telephone are unsuccessful, the exammer s 
supervisor, Jan H. Silbaugh, can be reached a, (703) 30B-3S2, The fax phone number for ,h,s 
Group is (703) 305-7718. 
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Any inquiry of a genera, nature or relating to the status of .his application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0661 . 



Stefan Staicovici, PhD 

AU 1732 \\^\^ 
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January 26, 2002 



